INTRODUCTION
In [6] , we obtained a strengthened form of Gorenstein's signalizer functor theorem. In this paper, we apply this result to obtain a classification of finite simple groups which contain a "weakly embedded" 2-local subgroup. As an application, we then give a characterization of the smallest Suzuki group by its SyIow Z-subgroup, a result also obtained by Brauer (unpublished).
In a forthcoming paper, we will derive further consequences.
For example, we will prove that the exponent of a Sylow 2-subgroup of a simple group is bounded as a function of its nilpotence class.
The proof is basically an application of the signalizer functor theorem [6] > which is used to show that the minimal counterexample contains a "stronglyembedded" subgroup, at which point we quote the fundamental classification theorem of Bender [2] .
DEFINITION.
Suppose that His a subgroup of a finite group G such that NJT) = Ai,( O(N,(T))" for all subgroups T L H which are either of order 2 or are Sylow 2-subgroups of H. Then we say that H is weakly embedded in G.
MAIN THEOREM. Suppose A is a 2-subgroup of the finite group G and A;,(A) is weakly embeddedin G. Then, either G = N,(A) . O(G) or G/O(G)iz Aut G, , where Gl is a normal subgroup of G/O(G) containing AO(G)jO(G)
and Gl is isomorphic to one of the following groups: Suppose H is a weakly embedded subgroup of the jikte group G and O,,,, (H) rf O(H). Then, either G = H. O(G) OY the combsion of the main theorem holds.
In addition to the notation of [7] , we let SyI,(G) denote the set of Sylow p-subgroups of a finite group G, and we use the symbol < to denote strict inclusion. We also use the "bar convention" for homomorphic images. 
FIXED POINTS OF OPERATOR GROWS ON SOLVABLE GROUPS

Proof.
We proceed by induction on 1 K /. Let K, = ([P, ;4] 1 P E 9(K)) and let N be a minimal normal subgroup of AK, with R = K/N. Then [E, A] = E and by standard results on coprime operator groups (see (7, p. 2241) it follows that Y(K) = (P / PE 9'(K)). By induction, we get Proof. By Lemma 2.1, we may assume that K is a p-group. Proceeding by induction on 1 K 1, we may assume that 9 acts reducibly on K/@(K), but A induces a completely reducible linear group by Maschke's theorem. Thus, we conclude that K = K,K, with Ki g AK (i = 1, 2). Thus K is a p-group. Since K/K1 is a chief A factor and A is noncyclic Abelian, K = KICK(a) for some a E A+. If K = C&a), then D,(A) = C&4), a contradiction.
Let Kr be a maximal A-invariant subgroup of K containing C&a); then K1 4 K, K/K1 is a chief A-factor, and the above argument shows that Kr is elementary Abelian. Hence, K = KICK(a) = li;E?, is the product of two normal elementary Abelian groups. Since K is clearly non-Abelian, K has class 2 and G(K) c Kl n RI L Z(K). S. mce N is the unique minimal normal subgroup of AK, complete reducibility shows that Z(K) is cyclic, whence Z(K) = N = CR(A) is of order p. K -is, therefore, extra special. Moreover, we have shown that any A-invariant proper subgroup of K is Abelian. Let K = K/@(K); then commutation in K induces a nondegenerate symplectic form on K which is preserved by A, since [K', A] = 1. Moreover, every /2-invariant proper subspace of K is totally isotropic.
Since the dimension of a totally isotropic subspace is at most half the dimension of K, it follows that K = Kr x Ka , where Kd is an irreducible A-module. Since A is noncyclic Abelian, CA(K1) # 1. Let a E CA(Kr)+, x E x11". Then (xi' has codimension 1, and since K1 is totally isotropic, (x>' = K1 x (Ka n (x)l).
By complete reducibility, )) is solvable for all b E B+. We argue that 6' is a B-signalizer functor on G, as defined in [6] . To do this, we must show that 0 is "balanced", i.e., that if b, b, c R+> then 
THE MAIN
THEOREM
We begin by calling attention to the following result which is a consequence of some work of Brauer [3] , G. Higman 
Proof.
By induction, we may assume that O(G) = 1 and 02'(G) = G. By Glauberman's Z*-theorem and a well-known fusion argument of Burnside [7, p. 2401 it foIlows that either SZ,(T) _C Z(G) or that T admits an automorphism of order 3 which is transitive on Q1( T)#. Thus, we may assume the latter possibility, in which case T is either homocyclic Abelian on 2 generators or is special of order 64, by a theorem of G. Higman [9] . In the latter case, we get that G = T or G is isomorphic to U, (4) 
(T) . O(N,( T)). In particular,
H is weakly embedded in G. Moreover, if t is a 2-element in H and tg E H for some g E G, then setting g = hx and t, = th as above, we get t," I= tT;l for some x1 E H n O(G). Therefore, tg = t," = tf;' == thiZ.;l where Rx;' E H.
So, in this case, H controls the fusion of its 2-elements. Now suppose that H is any weakly embedded subgroup of G. Let T E S&(H); then j NJ T) : iV,( T)! is odd; so T E S&(G). We argue that H controls fusion in T with respect to G, whence it follows by Sylow's theorem that H controls the fusion of its 2-elements. Suppose that, x, xv E T for some g E G. We wish to show that x0 = xh for some h E H. However, Alperin's theorem [I] shows that, to prove this, it is enough to treat two special cases:
(a) g is a 2-element in N,(T,-,) for some subgroup T, of T containing xr (bj g E N6(T).
Consider case (a). Then g necessarily centralizes some involution t E Z(T,).
But by hypothesis we have C,(t) = CH(t) . O(C,(t)), and we have already shown that in this case xQ = xh for some h E CH(t). In case (b), we have IV,(T) = IV,(T) . O(N,(T))
, whence again we get x9 = xh for some h E iV,( T) by previous arguments. The proof is complete.
We now proceed by way of contradiction with the proof of the main theorem. In the following three lemmas, we assume that G is a minimal counterexample, that A is a 2-subgroup of G of minimal order for which AT,(A) is proper and weakly embedded, and that T is a fured Sylow 2-subgroup of NG(A). Note that T is obviously a Sylow 2-subgroup of G. In the second case, we have C,(G,) _C Cc(A) _C G, , whence Co(G,) = 1. This implies that G1 a G, since G1 is simple, and then G 2 Aut G,, a contradiction. Therefore, G =I G,, . In particular, A _C Z(T), whence C,(T) = A is noncyclic for all involutions 7 E T. If A is not contained in an elementary group of order 8, then A = Qi( T). But now we apply Theorem 4.1 to conclude that either A a G, a contradiction, or G has a normal subgroup G1 of odd index isomorphic to one of the groups listed in the statement of the main theorem. Then C,(G,) n Gr = 1, whence C,(G,) C O(G) = 1 and G ";;3 Aut G,, a contradiction. The proof of Lemma 4.4 is complete. Since T admits an automorphism of order 7 transitive on Z(T)+, it follows that every involution in Z(T) has exactly 8 square roots in T. Since x fixes exactly one involution in Z(T), namely 2 and exactly one coset of Z(T) in T, say Z(T) y, where y" = y, we conclude that y' == 2. Let TI = [T, (x)]. Then x fixes no element of order 4 in TI ; so x is not a square in T,(z), Set TI = T,<zj/(xj; then TI has exactly 3 involutions which are permuted transitively by an automorphism of order 3. By Higman's theorem [9] , me conclude that TX N 2, x 2, .
However, since Ai, controls fusion in 1' with respect to L, the focal subgroup theorem implies that L has a normal subgroup L, of index 2 such that L, n T = T,Z( T). is weakly embedded in G. By the main theorem of this paper, we conclude that G has a normal subgroup of odd index isomorphic to S,(S).
